Effects of growth hormone-releasing hormone gene targeted ablation on ghrelin-induced feeding.
Impairment of growth hormone (GH) signaling has been associated with increased feeding and adiposity. The gastric hormone ghrelin, in addition to its GH-secretagogue effects, stimulates food intake after both central and peripheral administration. In the present study we further investigated the feeding regulatory role of the ghrelin-GH axis in a mouse model of isolated GH deficiency due to targeted ablation of the GH-releasing hormone (GHRH) gene [GHRH knockout (GHRHKO)]. We evaluated the effects of intracerebroventricular ghrelin administration on feeding behavior, related hypothalamic neuropeptides and neurotransmitters, and serum ghrelin levels in mice homozygous for GHRHKO allele (-/-) and heterozygous (+/-) control animals. Vehicle-treated GHRHKO mice showed increased food intake compared to heterozygotes, associated with increased circulating ghrelin levels. Moreover, -/- mice showed elevated hypothalamic levels of neuropeptide Y (NPY), agouti-related peptide (AgRP) mRNAs and norepinephrine (NE) and decreased corticotropin-releasing hormone (CRH) mRNA levels. Ghrelin treatment significantly augmented food intake in both genotypes, but the relative increase compared to vehicle-treated animals was higher in -/- than +/- mice. In the hypothalamus, ghrelin increased AgRP and decreased CRH gene expression only in heterozygous mice, while it induced a significant reduction in proopiomelanocortin (POMC) mRNA levels in -/- mice. Ghrelin treatment also decreased hypothalamic serotonin (5-hydroxytriptamine, 5-HT) and dopamine (DA) levels in both genotypes. Additionally, we observed increased DA metabolism induced by ghrelin in both genotypes. In conclusion, dysregulation of the ghrelin-GHRH-GH axis in GHRHKO mice could lead to increased feeding secondary to elevated circulating levels of ghrelin, and the obesogenic phenotype is likely mediated by elevated NPY and AgRP, and decreased CRH gene expression in the hypothalamus.